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Means for the supply of medi- 
cal active substances and exhibiting a 
body (2) which is provided with the 
medical active substance being such 
that it is possible to be absorbed by 
the body tissues when the substance 
by means of the body is brought in 
contact with the same. The body (2) is 
substantially elongated in form and 
provided to be introduced in a body 
channel The material in the body is a 
hydrogel which in contact with a fluid 
producing body tissue will absorb the 
body fluid and thereby will swell in 
volume whereby it being anchored in 
the channel and pressed against its 
walls. As a result the medical active 
substance during a period of time will 
be transferred to the surrounding tis- 
sues. 
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Title: 

Administration of medical active substances 
Technical field: 

5 The present invention relates to means for administrating of 

medical active substances locally to certain parts of the body in hu- 
man beings or animals. 

Background: 

•jQ i n order to obtain certain medical effects it can in certain cases 

be advantageous or necessary that some substances are brought in 
contact with a body tissue for a longer period of time to be absorbed 
in a slow sequence and thereby affect a human body or an animal 
body locally or more in general. As an example of a simple type of 

15 such a treatement, a dermatologic treatement can be mentioned, by 
applying of an ointment for example, which will remain for a longer 
period of time and from which the skin can absorb certain active 
substances. As another example can be mentioned that for prophy- 
lactic or therapeutic reasons contact linses are impregnated with the 

20 soft type of a remedy, as some kind of antibiotics, which, while the 
contact linse is in place can be absorbed by the eye. 

Technical problem: 

The two mentioned known cases have been connected to exter- 

25 nal treatement. For internal treatement certain difficulties are present 
when using these methods. An application of the medical active sub- 
stance can thus not be used in local treatement of body channels . 
covered with mocous membrane, at least not when it necessitates a 
longer action, as the substance will be rinsed away by the body 

30 fluids which will moisture the mocous membrane. Nor can the other 
mentioned known method with a carrying member for the medical ac- 
tive substance on the spot of treatement be used. It is difficult to 
have a carrying member remaining against the surface of the body 
channel, particularly in connection with body movements and when 

35 body fluids is passing the channel at the same time as the control 
of the position of the carrying member is difficult to establish in^ 
connection with internal treatement. 
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Solution: • 

The mentioned problem of the invention is solved by using a 
body of hydrogel as a carrier for the medical active substance, which 
swells when absorbing body fluid. By a suitable dimensioning and 
5 swelling factor of the body it can fill the body channel and remain 
in the same by means of a pressure against its walls. Hereby the 
active substance which is absorbed in the body can be made to act 
upon the walls of the channel during a longer period of time without 
any risk that the carrying member will be displaced or rinsed away. 
1 0 In order to carry out the invention two special cases are sug- 

gested, whereby also specific medical substances are stated, which 
can establish a favourable medical effect at the application in ques- 
tion. 



15 Advantages: 

By means of the invention the advantage is obtained that an 
•internal local treatement can be established even when longer time 
of influence is necessary for the medical active, substance. Particular 
advantages are obtained in connection with the stated cases of treate- 

20 m ent by using the mentioned substances. 

Brief description of drawings: 

In the accompanying drawings Fig. 1 shows the device in app- 
lied condition in a first embodiment; Figs. 2-4 show in longitudinal 
25 sections three different embodiments of the device, intended for the 
first applied condition; Fig. 5 shows the device in applied condition 
in a second embodiment; and Figs. 6, 7 show a longitudinal and 
cross section of an embodiment of the device intended for the second 
applied condition . 

50 

Best mode of carrying out the invention: 

The means according to the invention is in the form of a mate- 
rial, which, when it is brought into contact with a body fluid, swells 
up voluroetrically by at least 20% measured as linear expansion. The 
55 body is substantially inert to the body fluids, and surrounding tis- 
sues apart from its swelling property. The swelling of the body in 
contact with a body fluid is preferably at least 40 % by way of ex- 
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ample at least 80%. The swelling can v^ y between 20 . 300 % linear 
measurement. The body is intended to ^inserted bo dy chan- 
nels in human beings and animals according^ fte examples in the 
cervix channel and in the oviduct. \ 

As the material in the body is hydrophilic, - vt \ an be made to 
absorb water soluble or emulsifiable substances, an^ e idea of the 
invention is to arrange the body so that its hydrophilit ^material con- 
tains active substances. As the body is well suited toNbe introduced 
into and remain in body cavities on account of its swelling proper- 
ty, whereby the body. due to suitable dimensioning in size\n^d swel- 
ling capacity can be brought to establish a good contact with the 

\ 

walls of the body cavity, it is also well adapted in such connections 

\ 

to serve as carrier of body active substances, which can suitablys 
be administered locally by letting the substance in question during 
a certain period of time remain in contact with the body tissue. The 
body tissue is in this case thus the walls of the cavity, i.e. a mu- 
cous membrane. 

As example of two important fields of application which shall be 
illustrated later it can be mentioned the provocation of an abortion 
by means of introducing a body with the mentioned properties through 
the cervix channel and into the uterus. As the body is inserted in 
its non-swollen condition, it can be of small dimensions and thereby 
be easily introduced, while after absorbing water from the body fluid 
it swells up and expands the cervix. By this arrangement the expul- 
sion of the foetus, initiated by an abortion being directly adminis- 
tered to the uterus, is facilitated. The active substance can be pro- 
staglandins, or analogous substances which, after having acted for 
a certain time, produce an abortive effect. By this arrangement a 
particularly effective abortion method is obtained, which involves 
small risks of damage to the exposed organs. To this can be added 
that the active substance is brought directfy to the spot that shall 
be treated and that a local effective dose can be a dmin istered with- 
out the human or animal body being exposed to any general effect 
of consideration. If one instead would administer pros taglan dines in 
the form of a general dose, by way of exemple- by means of an injec- 
tion, it must be administered in such a high dose in order to produce 
the desired effect that one would experience a general effect in the 
form of vomitting, nausea and attacks of diarrhoea. 
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In the second embodiment, which is illustrated in the following, 
is stated a sterilizing by occlusion of the oviducts. It is known that 
certain substances, namely cytotoxic sclerosic substances at a rela- 
tively long contact with body tissues can initiate the forming of con- 
5 nective tissues. This effect can be utilized for blocking of the ovi- 
ducts for the purpose of sterilizing. ■ It is, however, necessary that 
the substance in question will be in contact with the mocous mem- 
brane for a longer period of time, which is difficult to establish in 
connection with conventional methods, like wetting or inserting a 

10 quantity of ointment containing the substance. According to the in- 
vention it is suggested that the substance in question be brought 
to be absorbed in a body of the mentioned swellable kind, which 
will be inserted in the oviduct and remain there so that the mentioned 
forming of connective tissues will be initiated. Before the connective 

15 tissue has been formed and occluded the oviduct, the body, which 
is anchored by its swelling and thereby occludes the oviduct, serves 
as a hindrance for the ovum to pass whereby a temporary preventive 
effect occurs. 

The means according to the invention is moreover advantageous 
20 according to the pharmaceutical treatement because, of the fact that 
the swelled-up body, in its resilient condition provides a very good 
contact with the surrounding body tissues, whereby a very good 
and well adjustable transmission of the active substance can take 
place. The soft body is moreover compatible with body tissues* and 
25 C an remain for a long period of time without producing any irrita- 
tion. It can be adapted whithin wide limits to a desired duration of 
its giving off the active substances as weU as to the size of the dose. 
Besides, as mentioned previsously, expanding and occlusion respec- 
tively is obtained. 

30 The geometrical shape of the body, which is introduced into 

the cervix is not so critical, and the body for example can be of 
substantially cylindrical, spherical, egg-shaped or of hour-glass form. 
Its cross-section and design in other respects shall after the swel- 
ling-up has taken place be adapted to the intended cross-section 

55 and shape of the channel-shaped cavity. The- cross-section of the 
not-swollen body is so adapted to the cross-section of the channel 
that the body can be introduced into the cavity with play or under 
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a slight widening of its walls so that the introducing can be made 
with the least possible difficulty. A thread is suitably attached to 
the body in order to facilitate its extraction without any operative 
measure. This thread can be of radiopaque material, so that a con- 

•5 trol of the position of the body can be made. The body itself can 
alternatively be of radiopaque material. 

As mentioned the material of the body swells up in contact with 
the body fluid by at least 40 %, suitably at least 80 %, and it can 
even swell as much as 300 % or more. The material shall otherwise 

10 essentially be inert to the body fluid and neither be harmful to the 
body tissues nor be absorbed by them. Hydrogels are a suitable 
group of material. These materials swell up by absorption of water 
out of the body fluid. Polymers and copolymers' of the acrylic type 
are suitable hydrogels, as for example cross-linked polyacrylamide 

15 and polymers and copolymers of esters of metacrylic acid with at 
least one hydroxy-group in the lateral chain. 2-hydroxy-ethyl-met- 
acrylate is a suitable monomer, in which the ester-group can be de- 
rived from diethyleneglycol' or triethyleneglycol. 2,3-dihydroxypropyl- 
metacrylate is for example also useful. Polyfunctional acrylates as 

20 diesters or corresponding glycols, by way of example ethylene-gly- 
col-bis-metacrylate are useful as cross-linking agents. 

A copolymer of a hydrophilic monomer and a hydrophobic mono- 
mer is another example of material suitable for the body according 
to the invention. The water absorbing property and by that the-swel- 

25 ling-up can be varied within wide limits by means of a variation of 
the proportions between the hydrophilic and the hydrophobic mo- 
nomer of this material. Monomers within the group comprising N-vi- 
nyl-pyrrolidones and vinyl-pyridines can be mentioned as examples 
of the hydrophilic component, and monomers of the group comprising 

30 metacrylates and methylmetacrylates can be mentioned as examples 
of the hydrophobic component. A polymerisation does suitably take 
place by subjecting the starting material to electromagnetic radiation 
within the ultraviolet-gamma radiation range or by heating. A steri- 
lization of the body is then also obtained, which is important in the 

35 present connection in order to avoid the risk of microbial organisms 
being brought into the body tissue. This is important, as the means 
is intended for use in internal body cavities susceptible to infections. 
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The incorporation of the active substance into the material of 
the body can take place by said material after the polymerisation 
being placed in a sterile solution or possibly in an emulsion of. the 
active substance or substances in water. The hydrophilic material of 
the body will then absorb the water solution or the emulsion respec- 
tively. If one lets off the water afterwards by evaporation, the ac- 
tive substance remains in the material of the body, and it can sub- 
sequently be dissolved, when the body again is brought into contact 
with a fluid with abundant contents of water, thus, the body fluid 
after the body has been introduced. The body can be impregnated 
with the active substance to different depths by a control of the 
concentration of the fluid and the duration of the fluid absorption, 
which leads to different duration of the treatment, thus, the absorp- 
tion by the body of the active substance, as well as the dosage. It 
is even possible to carry out the impregnation in several steps in 
order to obtain a gradually varying concentration and possibly vary- 
ing kind of substance, whereby a treatment, which can be varied 
with respect to time, can be attained. 

The body should essentially be resilient and only to a very li- 
20 mited extent be plastic deformable. In non-swollen (non hydrated) 
' condition it may be stiff and/or hard, but in connection with the 
swelling it should suitably get softer. The body may contain com- 
pounds that make it more radiopaque, by way of example salts of 
barium or bismuth or metallic powder (for example silver). . 

Thus, the body in its introduced position obtains a good an- 
choring in' the body channel or the cavity, where it is introduced 
after the material of the body has absorbed body fluid and swelled 
up. However, this takes some time, and before the swelled-up con- 
dition has been reached, the body exhibits a play relative to the 
surrounding walls of the tissue. As mentioned the body is so adap- 
ted in dimension to the channel that it can easily be introduced in 
said cavity. 

• This means that the body not always wfll obtain a secure an- 
choring until the swelling-up has taken place, and it can therefore 
ensue a period of uncertainty immediately after the insertion, when 
the body under unfavourable circumstances can displace itself due 
to the flow of body fluid through the channel or movements of the 
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carrier of the inserted body. The body may however be provided 
with at least one means of a material of adapted stiffness. This 
means exhibits outer portions*, which at least in the non-swollen con- 
dition of the body project outside of the body and so far that they 
5 will arrive in contact with the walls surrounding the cavity, when 
the insertion of the body has taken place in the desired manner. 
By this arrangement these projection portions act as blocking means, 
which under spring action keep the body in its inserted place. 
These springing portions are suitably made with "ratchet" locking 
0 property, so that they springingly yield in the direction of insertion, 
but tend to expand in connection with a movement out of the channel. 

Thus, the projecting portions of the means serve the purpose 
of anchoring means only or substantially before the body has acqui- 
red its swollen condition. They can therefore be of such dimension 
5 that for the most part they will be inside the surface of the body, 
when the same has acquired its swollen condition and thereby is held 
well in place. By this arrangement one avoids that the projecting 
portions in too high a degree are pressed in into the surrounding 
body tissue during the duration of the application of the means, 
when the body has acquired its swollen condition, and not either in 
connection with the extraction. 

A means 1 according to the invention and of a preferred embo- 
diment intended for insertion into the cervix channel of a woman is 
shown in Figs. 1-4. It is formed as a body 2 of long extension made 
of the swelling material and exhibiting a thin end 3 and a mid-por- 
tion 7 and an outer bulb-shaped end 4. A thread 5 preferably made 
of polyamide fibre is incorporated into the body 2 and terminates 
inside the end 3, but extends outside of the body at the end 4 with 
a free portion 6. It should be radiopaque. A draining duct 8 with 
openings 9 and 10 may extend through the body. 

As an example of suitable dimension of the body 2 in connection 
with the intended application can be mentioned a length of the body 
in the unswoDen state of 70 mm apart of the free portion of the 
thread 6 and a greatest diameter of 4 mm at the end 4 and 12 mm 
at the midportion 7. 

A variant of the means for insertion in the cervix channel and 
the uterus is shown in Fig. 4. If with respect to the means of the 
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form illustrated in Fig. 3 . it can be said that it is of mushroom-like 
shape, the means according to Fig. 4 exhibits a rather hour-glass 
shape, both its ends thus being expanded and the mid-portion made 

as a narrower waist. 

One or several means 11 for said anchoring of the body, which 
in this embodiment is of cylindrical shape, is illustrated in Fig. 5. 
The means extends through the same and in the non-swollen condi- 
tion of the same exhibits projecting portions 12. The mid-portion, 
from which the outer portions 12 depart, is located inside the mate- 
rial of the body 2 in- its non-swollen condition and thus forms an 
anchoring device for the means 11. The thread 5 moreover extends 
through a hole 13 of the means, whereby a mutual extraordinarily 
effective anchoring of the means and of the thread 5 in the material 
of the body 2 is obtained. 

A body 31 according to the invention intended to be inserted 
in a woman's oviduct is shown in longitudinal section in Figs. 6 and 
7. It consists of a prolonged cylindric (compare Fig. 7) body 32 of 
the mentioned swellable material with an inner . rounded end 33 and 
an outer ball-shaped edge 34. In the body 32 is inserted a thread 
35 which terminates inside the inner edge 33 but stretches out of 
the body close to the edge 34 with a free portion 36. 

The thread 35 is preferably of polyamide fibres, at least partly 
opaque for X-rays or the body can be provided with an opaque rein- 
forced element. 

Even in this case the body has the function as a carrier of a 
medical active substance. It has as a purpose to initiate a forming 
of connective tissue in the oviduct so that the same will be occluded. 
For this a substance is required to initiate the body to form connec- 
tive tissue. For this purpose certain cytotoxins are available. Among 
30 such cytotoxic sclerosic substances quinacrine-hydrocloride and 
ethanolformalin can be mentioned. Particularly quinacrine-hydrocloride 
has a specific effect on the mocous membrane of the oviducts, so 
that this will be initiated to form connective tissue which leads to a 
remaining non reversible occlusion of the oviducts. In order to es- 
tablish this effect, however, an influence of the substance during a 
considerable long time as a couple of weeks is required. This can 
be provided by the carrier being inserted in the oviduct and an- 
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cbored there by its sweliing so that it remains long enough for for- 
ming of the connective tissue. 

Even in this case of application the body can be provided with 
the mentioned anchoring means, shown in Fig. 4. 

The means 1 according to Fig. 3 inserted in the cervix of a 
woman is illustrated in Fig. 1. The womb cavity is indicated with 20 
and the cervix or neck of the uterus with 24. As is evident from 
the figure the knob-shaped expanded portion 4 of the means is in 
the cavity of the uterus whereas the rest of the means extends 
through the cervix channel. After the body has been inserted, it 
absorbs water from the body fluid and sweUs up. It then fills up 
the cervix channel and expands the same. By contact with the sur- 
rounding body tissues the latter ones absorb the active substance 
carried by the material of the body, in this case thus prostaglandines 
1S or analogous substances, which after some time of action produce an 
abortive effect. Fluid formed but not absorbed by the material of 
the body can escape through the drainage duct 8. As is evident 
from the figure, the thread 5 extends out through the uterine en- 
trance 21, whereby an indication is obtained that the means remains 
20 in place and a possibility is provided to pull out the body, when 
the treatment shall be discontinued. It is of course within the scope 
of the invention that a means of similar kind as the means 1 can be 
used for treatment of inflammatory conditions in the uterus. The 
body shall in such a case be carrier of for example some kind of 
25 antibiotics. 

In Fig. 5 is shown how the device 31 is inserted in the oviducts 
37 of a woman. To the right is shown how immediately after the in- 
sertion, the body 31 still keeps its prolonged thin shape whereby it 
is easy to insert in the oviduct 37. To the left is shown how the 
body after having been in contact with the body tissues for a time 
has swollen by absorbing body fluids, whereby it completely occludes 
the channel and obtains a good anchoring to the same. The free por- 
tion 36 of the thread 35 extends- downwards to the uterus 38 and 
makes it possible to remove the device in a simple way and also to 
control that the same remains in place. 

After insertion the body 31 encloses the oviduct 37 so that a 
preventive effect arises, and an ovum cannot pass down through 
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the same, nor can sperms pass upp through the same. After a pe- 
riod of time the previously described substance initiates a forming 
of connective tissue in the oviduct which finally occludes the same. 
After this has taken place the body 31 is not necessary. It can how- 
ever remain as it has no damaging effect. If it should be discharged 
after that the connective tissue is formed, the fertility is not effec- 
ted. 

In the foregoing some examples have shown how the device can 
be designed and how it can be used. Except from this other designs 
and other forms of application can be imagined within. the scope of 
the invention as stated. The different elements of the device like 
different form-elements, the pull out thread and the anchoring means 
do not need to be bound to each other in the' way that has been 
stated but can be combined even in other ways. 
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Claims: 

1. Means for administration of active medical substances and com- 
prising a body (2; 31) which is provided with the medical active 
substance and provided to be in a position resting against the body 

5 tissue in a human being or an animal, whereby the medical active 
substance is of such a kind that it can be absorbed by the body 
tissue when the substance by means of the body is brought in and 
remains in contact with the body tissue during a period of time, 
CHARACTERIZED BY that the body (2; 31) preferably being elonga- 

10 ted in shape and provided to be inserted into a body, channel (24; 
37), that the material in the body is a hydrogel which in contact 
with fluid producing body tissues absorbs body fluid and thereby 
swells volumetrically at least 40% measured as linear expansion and 
that the body to its cross-section dimension in unswelled condition 

IS is provided to' be inserted into the body channel and in swelled con- 
dition to widening itself to a dimension exceeding the normal cross- 
section of the body channel so that the body after the insertion is 
anchored in the channel and pressed against its walls and a trans- 
mission of the medical active substance to the body tissues surroun- 

20 ding the body will occur. 

2. Means according to claim 1, CHARACTERIZED BY to the body 
(2; 31) is attached an indicator- and extraction thread (5; 35) which 
with a free end portion (6; 36) is extending outside of the body 
(2; 31). 

25 3. Means according to claim 1 or 2, CHARACTERIZED BY in the 
body (2) is included ratched means (12) with outer end portions 
which are provided to bend by the moving of the body in the direc- 
tion of insertion into the body channel (24; 37) but to extend out 
of the body by attempts to move the body against the direction of 

30 insertion, which means (12) are so arranged in the body (2) that 
end portions of the means are extending out of the body a relatively 
long distance in the unswelled condition of the body but by extending 
a short distance or are in a position entirely inside the surface of 
the body in the swelled condition of the same. 

35 4. Means according to any of the preceding claims, CHARACTE- 
RIZED BY the hydrogel in the body (2; 31) comprises a copolymer 
of a hydrophilic monomer and a hydrophobic monomer whereby the 
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swelling property of the body being adjusted by the proportions bet- 
ween the two monomers. 

5. Means according to any of the preceding claims, CHARACTE- 
RIZED BY the body (2) to its dimension is provided to at least part- 

5 ly be contained in the cervix channel and that the. medical active 
substance is an abortive active substance , as prostaglandins or an 
analogous substance. 

6. Means according to claim 5, CHARACTERIZED BY the body (2) 
at its middle portion exhibiting a cylindrical or slight conical first 

10 portion (3, 7) and at .least at the one end a wider, bulb-shaped end 
portion (4) whereby the first portion is provided to rest in the cer- 
vix channel while the second portion, the end portion or portions 
respectively are provided to be positioned in connection to the end 
or the ends of the cervix channel. 

15 7. Means according to any of the claims 1-4, CHARACTERIZED 
BY the body (31) to its dimension is provided to be contained in 
the oviduct (37) of a woman or an animal and that the medical active 
substance is a sclerosic substance of cytotoxic type as quinacrine- 
hydrochloride or ethanolformalin. 
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